A Safened herbicidal composition for use in corn (maize) including a herbicidally effective amount of (a) a compound of formula (I): (I) or an agriculturally acceptable salt or ester thereof and (b) a safener or a compatible herbicide capable of safening Such as AD67, benzenesulfonamide, benoxacor, N-(aminocarbo nyl)-2-chlorobenzenesulfonamide (2-CBSU), daimuron, dichlormid, dichloroacetamide, dicyclonon, fenchlorazole ethyl, fenclorim, fluxofenim, furilazole, isoxadifen-ethyl, mefenpyr-diethyl, naphthopyranone, naphthalic anhydride (NA), oxabetrinil, Oxime, phenylpyrimidine, phenylurea, a chemical from the quinolinyloxyacetate family of chemicals, or agriculturally acceptable salts, esters, or mixtures thereof. Methods for using the safened herbicidal composition for controlling undesirable vegetation in corn (maize) also are described.
SAFENED HERBICIDAL COMPOSITIONS INCLUDING
4-AMINO-3-CHLORO-5-FLUORO-6-(4-CHLORO 2-FLUORO-3-METHOXYPHENYL)PYRIDINE-2- 
SUMMARY
0003 Provided herein are safened herbicidal composi tions for use in corn (maize) comprising a herbicidally effec tive amount of (a) a compound of the formula (I) (I) or an agriculturally acceptable salt or ester of thereof and (b) a safener or a compatible herbicide capable of safening Such as AD67, benzenesulfonamide, benoxacor, N-(aminocarbo nyl)-2-chlorobenzenesulfonamide (2-CBSU), daimuron, dichlormid, dichloroacetamide, dicyclonon, fenchlorazole ethyl, fenclorim, fluxofenim, furilazole, isoxadifen-ethyl, mefenpyr-diethyl, naphthopyranone, naphthalic anhydride (NA), oxabetrinil, oxime, phenylpyrimidine, phenylurea, a chemical from the quinolinyloxyacetate family of chemicals, or agriculturally acceptable salts, esters, or mixtures thereof. The compositions may also contain an agriculturally accept able adjuvant or carrier. 0004 Provided herein also are methods of controlling undesirable vegetation in corn (maize) comprising applying to the corn (maize), contacting the vegetation, or area adja cent thereto a safened herbicidal composition comprising a herbicidally effective amount of (a) a compound of the for mula (I) Sep. 18, 2014 (I) or an agriculturally acceptable salt or ester thereof and (b) a safener or a compatible herbicide capable of safening Such as AD67, benzenesulfonamide, benoxacor, N-(aminocarbo nyl)-2-chlorobenzenesulfonamide (2-CBSU), daimuron, dichlormid, dichloroacetamide, dicyclonon, fenchlorazole ethyl, fenclorim, fluxofenim, furilazole, isoxadifen-ethyl, mefenpyr-diethyl, naphthopyranone, naphthalic anhydride (NA), oxabetrinil, Oxime, phenylpyrimidine, phenylurea, a chemical from the quinolinyloxyacetate family of chemicals, or agriculturally acceptable salts, esters, or mixtures thereof.
DETAILED DESCRIPTION Definitions 0005. As used herein, the compound of formula (I) has the following structure:
The compound of formula (I) can be identified by the name 4-amino-3-chloro-6-(4-chloro-2-fluoro-3-methoxyphenyl)-5-fluoropyridine-2-carboxylic acid and has been described in U. S. Pat. No. 7, 314, 849 (B2) , which is incorporated herein by reference in its entirety. 0019 Mefenpyr-diethyl is the common name for 1-(2,4-dichlorophenyl)-4,5-dihydro-5-methyl-1H-pyrazole-3,5-di carboxylic acid. Its safening activity is described in The Pes wherein R', R, R and Reach, independently represents hydrogen or C-C alkyl, C-C alkenyl or C-C alkynyl, each of which is optionally substituted by one or more hydroxy, C-C alkoxy, C-C alkylthio or phenyl groups, provided that R', R, R and R are sterically compatible.
Additionally, any two of R. R. R. and R together may represent an aliphatic difunctional moiety containing one to twelve carbon atoms and up to two oxygen or Sulfur atoms. Salts can be prepared by treatment with a metal hydroxide, Such as Sodium hydroxide, with an amine, such as ammonia, trimethylamine, diethanolamine, 2-methylthiopropylamine, bisallylamine, 2-butoxyethylamine, morpholine, cyclodode cylamine, or benzylamine or with a tetraalkylammonium hydroxide, Such as tetramethylammonium hydroxide or cho line hydroxide. 0028. Exemplary esters include those derived from C-C alkyl, C-C alkenyl, C-C alkynyl or C7-Caryl Substituted alkyl alcohols, such as methyl alcohol, isopropyl alcohol, 1-butanol, 2-ethylhexanol, butoxyethanol, methox ypropanol, allyl alcohol, propargyl alcohol, cyclohexanol or unsubstituted or substituted benzyl alcohols. Benzyl alcohols may be substituted with from 1-3 substituents independently selected from halogen, C-C alkyl or C-C alkoxy. Esters can be prepared by coupling of the acids with the alcohol using any number of 0031 Corn (maize) plants to be protected from the adverse effect of undesirable plant growth may be damaged to a certain degree when an effective dose of herbicide is used. Safening as used herein means preventing the adverse effect of a herbicide on the corn (maize) plant, i.e., protecting the corn (maize) plant without, at the same time, noticeably influ encing (i.e., overly diminishing) the herbicidal action on the undesirable plant growth, i.e., weeds, to be combated. 0032. The compound of the formula (I) or an agricultur ally acceptable salt or ester of thereof and (b) a safener or a compatible herbicide capable of safening described herein can be applied either separately or together as part of a sys tem. When part of a system, for example, the compound of the formula (I) or an agriculturally acceptable salt or ester of thereof and (b) a safener or a compatible herbicide capable of safening described herein can be formulated in one compo sition, tank-mixed, applied simultaneously, or applied sequentially. The compound of the formula (I) or an agricul turally acceptable salt or ester of thereof and (b) a safener or a compatible herbicide capable of safening described herein can be applied pre-emergently to the corn (maize) or the undesirable vegetation or post-emergently to the corn (maize) or the undesirable vegetation. Further, the compound of the formula (I) or an agriculturally acceptable Salt or ester of thereof can be applied pre-emergently or post-emergently to the corn (maize) or the undesirable vegetation and b) a safener or a compatible herbicide capable of safening described herein can be applied as a seed treatment to the corn (maize). 0033 Herbicidal activity is exhibited by the compounds of formula (I) when they are applied directly to a plant or to the area adjacent the plant at any stage of growth. The effect observed depends upon the plant species to be controlled, the stage of growth of the plant, the application parameters of dilution and spray drop size, the particle size of solid compo nents, the environmental conditions at the time of use, the specific compound employed, the specific adjuvants and car riers employed, the Soil type, and the like, as well as the amount of chemical applied. These and other factors can be adjusted to promote non-selective or selective herbicidal action. The compositions of formula (I) described herein can be applied as a post-emergence application, or pre-emergence application, to relatively immature undesirable vegetation to achieve the maximum control of weeds.
0034. The compositions and methods provided herein can be used to control weeds in corn (maize) crops, and also in glyphosate-tolerant, 5-enolpyruvylshikimate-3-phosphate (EPSP) synthase inhibitor-tolerant, glufosinate-tolerant, glutamine synthetase inhibitor-tolerant, dicamba-tolerant, imidazolinone-tolerant, sulfonylurea-tolerant, pyrimidi nylthiobenzoate-tolerant, triazolopyrimidine-tolerant, Sulfo nylaminocarbonyltriazolinone-tolerant, phenoxy auxin-tol erant, pyridyloxy auxin-tolerant, auxin-tolerant, auxin transport inhibitor-tolerant, aryloxyphenoxypropionate-tol erant, acetyl CoA carboxylase (ACCase) inhibitor-tolerant, acetolactate synthase (ALS) or acetohydroxy acid synthase (AHAS) inhibitor-tolerant, 4-hydroxyphenyl-pyruvate dioxygenase (HPPD) inhibitor-tolerant, phytoene desaturase inhibitor-tolerant, carotenoid biosynthesis inhibitor-tolerant, protoporphyrinogen oxidase (PPO) inhibitor-tolerant, cellu lose biosynthesis inhibitor-tolerant, mitosis inhibitor-toler ant, microtubule inhibitor-tolerant, very long chain fatty acid inhibitor-tolerant, fatty acid and lipid biosynthesis inhibitor tolerant, photosystem I inhibitor-tolerant, photosystem II inhibitor-tolerant, triazine-tolerant and bromoxynil-tolerant corn (maize) crops. The compositions and methods provided herein can be used with corn (maize) seeds, applied to nursery corn (maize), as seed treatments, pre-plant treatments and post-emergence treatments to corn (maize). The composi tions and methods may be used in controlling undesirable Vegetation in corn (maize) genetically transformed to express specialized traits. Examples of specialized traits include agronomic stress tolerance (including but not limited to drought, cold, heat, salt, water, nutrient, fertility, pH), pest tolerance (including but not limited to insects, fungi and pathogens) and crop improvement traits (including but not limited to yield; protein, carbohydrate, or oil content; protein, carbohydrate, or oil composition; plant stature and plant architecture). Additional examples include those expressing proteins toxic to invertebrate pests, such as Bacillus thuring iensis or other insecticidal toxins, or those with "stacked' foreign genes expressing insecticidal toxins, herbicide resis tance, nutrition-enhancement and/or other beneficial traits.
0035. The compositions and methods provided herein can be used to control undesirable vegetation in corn (maize) For Sep. 18, 2014 example, the combination of (a) compound of formula (I) or agriculturally acceptable ester or salt thereof and (b) a safener or a compatible herbicide capable of Safening including, but not limited to, benzenesulfonamide, benoxacor, N-(ami nocarbonyl)-2-chlorobenzenesulfonamide (2-CBSU), daimuron, dichlormid, dichloroacetamide, dicyclonon, fenchlorazole-ethyl, fenclorim, fluxofenim, furilazole, isoxa difen-ethyl, mefenpyr-diethyl, naphthopyranone, naphthalic anhydride (NA), oxabetrinil, Oxime, phenylpyrimidine, phe nylurea, a chemical from the quinolinyloxyacetate family of chemicals, or agriculturally acceptable salts, esters, or mix tures thereof, is used to control undesirable vegetation in corn (maize). 0038. In the compounds and methods described herein, an agriculturally acceptable ester or salt of compound (I) is employed. An agriculturally acceptable ester, Such as an aralkyl or alkyl ester, can be employed. The ester can be a C-C alkyl ester, an n-butyl ester, a benzyl ester, or a substi tuted benzyl ester. Additionally, the carboxylic acid form of compound (I) or the carboxylate salt of the compound of formula (I) can be used. 0039. In the compositions and methods described herein, the compound of formula (I) or salt or ester thereof is used in combination with a safener or a compatible herbicide capable of safening. The weight ratio of the compound of formula (I) or saltorester thereof to the safener or a compatible herbicide capable of safening is within the range of from 1:100 to 25:1. The weight ratio of the compound of formula (I) or salt or ester thereof to the safener or a compatible herbicide capable of safening also can be within the range from 1:90 to 25:1, Additionally, the weight ratio of the compound of formula (I) Sep. 18, 2014 or saltorester thereof to the safener or a compatible herbicide capable of safening can be 25:1, 20:1, 18:1, 16:1, 14:1, 12:1, 10:1, 9:1, 8:1, 7:1, 6:1, 5:1, 4:1, 3:1, 2:1, 1.9:1, 1.8:1, 1.7:1, 1.6:1, 1.5:1, 1.4:1, 1.3:1, 1.2:1, 1.1:1, 1:1, 1:1.1, 1:1.2, 1:1.3, 1:14, 1:1.5, 1:1.6, 1:17, 1:1.8, 1:19, 1:2, 1:2.1, 1:2.2, 1:2.3, 1:2.4, 1:2.5, 1:2.6, 1:2.7, 1:2.8, 1:2.9, 1:3, 1:3.1, 1:3.2, 1:3.3, 1:3.4, 1:3.5, 1:3.6, 1:3.7, 1:3.8, 1:3.9, 1:4, 1:4.1, 1:4.2, 1:4.3, 1:44, 1:4.5, 1:4.6, 1:4.7, 1:4.8, 1:4.9, 1:5, 1:6, 1:7, 1:8, 1:9, 1:10, 1:11, 1:12, 1:13, 1:14, 1:15, 1:16, 1:18, 1:20, 1:25, 1:50, 1:75, or 1:100.
0040. The application rate will depend upon the particular type of weed to be controlled, the degree of control required, and the timing and method of application. In the compositions described herein the compound of formula (I) or salt or ester thereof can be applied at an application rate of from 1 gram active ingredient per hectare (gai/ha) to 200 g ai/ha based on the total amount of the compound of formula (I) or salt or ester thereof in the composition. Additionally, in the compo sitions described herein the compound of formula (I) or salt or ester thereof can be applied at an application rate of from 1 g ai/ha to 175 gai?ha, 5 gai?ha to 150 g ai/ha, 1 gai/ha to 100 gai/ha, 5gai/ha to 200 gai/ha, 10 gai/ha to 200 gai/ha, 12.5 gai/ha to 150 g ai/ha, 12.5g ai/ha to 200 g ai/ha, 1 g ai/ha to 150g ai/ha, 2 gai/ha to 100 g ai/ha, 2 gai/ha to 75 gai/ha, 2 gai/ha to 50 g ai/ha, 2 gai/ha to 35 g ai/ha, or 5 gai/ha to 35 gai/habased on the total amount of the compound of formula (I) or salt or ester thereof in the composition. In the compo sitions described herein the safener or a compatible herbicide capable of safening can be applied at an application rate of from 1 g ai/ha to 1200 g ai/ha. Additionally, in the composi tions described herein the safener or a compatible herbicide capable of Safening can be applied at an application rate of from 1 gai?ha to 600 gai/ha, 1 gai/ha to 500 gai/ha, 1 gai/ha to 400 g ai/ha, 1 gai/ha to 300 gai/ha, 1 gai/ha to 200 gai/ha, 1 gai/ha to 100 g ai/ha, 1 gai/ha to 50 g ai/ha, 1 gai/ha to 10 gai/ha, 1 gai/ha to 4 gai/ha, 4 gai/ha to 1200 gai/ha, 4 gai/ha to 600 g ai/ha, 5gai/ha to 600 gai/ha, 6 gai/ha to 500 gai/ha, 7 gai?ha to 400 gai/ha, 5 gai/ha to 300 gai/ha, 4 gai/ha to 200 gai/ha, 10 g ai/ha to 150 g ai/ha, 12 gai/ha to 100 g ai/ha, 5 gai?ha to 1200 gai/ha, 10 g ai/ha to 600 g ai/ha, 10 gai/ha to 500 gai/ha, 10 gai?ha to 400 gai/ha, 10 gai/ha to 300 gai/ha, or 10 gai/ha to 200 g ai/ha based on the total amount of the safener or a compatible herbicide capable of safening in the composition. For example, the Safener or a compatible her bicide capable of Safening can be applied at a rate from 1 g ai/ha to 1200 g ai/ha and the compound of formula (I) or salt or ester thereof is applied at a rate from 1 gae/ha to 200 g ae/ha.
0041. The components of the mixtures described herein can be applied either separately or as part of a multipart herbicidal system. 0042. The safened herbicide mixtures described herein can be applied in conjunction with one or more other herbi cides to control a wider variety of undesirable vegetation. When used in conjunction with other herbicides, the compo sition can be formulated with the other herbicide or herbi cides, tank-mixed with the other herbicide or herbicides or applied sequentially with the other herbicide or herbicides. Some of the herbicides that can be employed in conjunction with the compositions and methods described herein include, but are not limited to: 4-CPA, 4-CPB, 4-CPP, 2,4-D, 2,4-D choline salt, 2,4-D esters and amines, 2,4-DB, 3,4-DA, 3,4-DB, 2,4-DEB, 2,4-DEP, 3,4-DP, 2,3,6-TBA, 2,4,5-T 2,4,5-TB, acetochlor, acifluorfen, aclonifen, acrolein, alachlor, alli oracetohydroxy acid synthase (AHAS) inhibitors, 4-hydrox yphenyl-pyruvate dioxygenase (HPPD) inhibitors, phytoene desaturase inhibitors, carotenoid biosynthesis inhibitors, pro toporphyrinogen oxidase (PPO) inhibitors, cellulose biosyn thesis inhibitors, mitosis inhibitors, microtubule inhibitors, very long chain fatty acid inhibitors, fatty acid and lipid biosynthesis inhibitors, photosystem I inhibitors, photosys tem II inhibitors, triazines, and bromoxynil on glyphosate tolerant, glufosinate-tolerant, glutamine synthetase inhibitor tolerant, dicamba-tolerant, phenoxy auxin-tolerant, pyridyloxy auxin-tolerant, auxin-tolerant, auxin transport inhibitor-tolerant, aryloxyphenoxypropionate-tolerant, cyclohexanedione-tolerant, phenylpyrazoline-tolerant, ACCase-tolerant, imidazolinone-tolerant, Sulfonylurea-tol erant, pyrimidinylthiobenzoate-tolerant, triazolopyrimidine tolerant, Sulfonylaminocarbonyltriazolinone-tolerant, ALS or AHAStolerant, HPPD-tolerant, phytoene desaturase inhibitor-tolerant, carotenoid biosynthesis inhibitor tolerant, PPO-tolerant, cellulose biosynthesis inhibitor-tolerant, mito sis inhibitor-tolerant, microtubule inhibitor-tolerant, very long chain fatty acid inhibitor-tolerant, fatty acid and lipid biosynthesis inhibitor-tolerant, photosystem I inhibitor-toler ant, photosystem II inhibitor-tolerant, triazine-tolerant, bro moxynil-tolerant, and crops possessing multiple or stacked traits conferringtolerance to multiple chemistries and/or mul tiple modes-of-action via single and/or multiple resistance mechanisms. The compound of formula (I) or salt or ester thereof and complementary herbicide or salt or ester thereof can be used in combination with herbicides that are selective for the crop being treated and which complement the spec trum of weeds controlled by these compounds at the applica tion rate employed. The compositions described herein and other complementary herbicides can be applied at the same time, either as a combination formulation or as a tank-mix.
0044) The compositions and methods may be used in con trolling undesirable vegetation in corn (maize) possessing agronomic stress tolerance (including but not limited to drought, cold, heat, salt, water, nutrient, fertility, pH), pest tolerance (including but not limited to insects, fungi and pathogens) and crop improvement traits (including but not limited to yield; protein, carbohydrate, or oil content; protein, carbohydrate, or oil composition; plant stature and plant architecture). 0045. In some embodiments, the compositions described herein are employed in combination with one or more plant growth regulators, such as 2.3.5-tri-iodobenzoic acid, IAA, IBA, naphthaleneacetamide, C.-naphthaleneacetic acids, ben Zyladenine, 4-hydroxyphenethyl alcohol, kinetin, Zeatin, endothal, pentachlorophenol, thidiaZuron, tribufos, avigly cine, ethephon, maleic hydrazide, gibberellins, gibberellic acid, abscisic acid, ancymidol, fosamine, glyphosine, isopy rimol, jasmonic acid, maleic hydrazide, mepiquat, 2.3.5-tri iodobenzoic acid, morphactins, dichlorflurenol, flurprimidol, mefluidide, paclobutraZol, tetcyclacis, uniconazole, brassino lide, brassinolide-ethyl, cycloheximide, ethylene, methasul focarb, prohexadione, triapenthenol, and trinexapac. In some embodiments, the plant growth regulator is mixed with the compound of formula (I) to cause a preferentially advanta geous effect on plants. 0046. The compositions provided herein can further include one or more agriculturally acceptable adjuvant or carrier. Suitable adjuvants or carriers should not be phyto toxic to corn (maize), particularly at the concentrations employed in applying the compositions for selective weed Sep. 18, 2014 control in the presence of corn (maize), and should not react chemically with herbicidal components or other composition ingredients. Such mixtures can be designed for application directly to weeds or their locus or can be concentrates or formulations that are normally diluted with additional carri ers and adjuvants before application. The adjuvants or carri ers can be solids, such as, for example, dusts, granules, water dispersible granules, or wettable powders, or liquids, such as, for example, emulsifiable concentrates, solutions, emulsions or Suspensions. Additionally, the adjuvants or carriers can also be provided as a pre-mix or tank-mixed. 0047 Suitable agricultural adjuvants and carriers are well known to those of skill in the art and include, but are not limited to, crop oil concentrate; nonylphenol ethoxylate; ben Zylcocoalkyldimethyl quaternary ammonium salt, blend of petroleum hydrocarbon, alkyl esters, organic acid, and anionic Surfactant; Co-C alkylpolyglycoside; phosphated alcohol ethoxylate; natural primary alcohol (C-C) ethoxylate; di-sec-butylphenol EO-POblock copolymer; pol ysiloxane-methyl cap: nonylphenol ethoxylate--urea ammo nium nitrate; emulsified methylated seed oil; tridecyl alcohol (synthetic) ethoxylate (8EO); tallow amine ethoxylate (15 EO); PEG(400) dioleate-99. 0048 Examples of liquid carriers that can be used in the compositions and methods described herein include water and organic solvents. Examples of useful organic solvents include, but are not limited to, petroleum fractions or hydro carbons such as mineral oil, aromatic solvents, paraffinic oils, and the like; vegetable oils such as soybean oil, rapeseed oil, olive oil, castor oil, Sunflower seed oil, coconut oil, corn oil, cottonseed oil, linseed oil, palm oil, peanut oil, safflower oil, sesame oil, tung oil and the like; esters of the above vegetable oils; esters of monoalcohols or dihydric, trihydric, or other lower polyalcohols (4-6 hydroxy containing). Such as 2-ethyl hexyl Stearate, n-butyl oleate, isopropyl myristate, propylene glycol dioleate, di-octyl Succinate, di-butyl adipate, di-octyl phthalate and the like; esters of mono, di and polycarboxylic acids and the like. Specific organic solvents include, but are not limited to toluene, Xylene, petroleum naphtha, crop oil, acetone, methyl ethyl ketone, cyclohexanone, trichloroethyl ene, perchloroethylene, ethyl acetate, amyl acetate, butyl acetate, propylene glycol monomethyl ether and diethylene glycol monomethyl ether, methyl alcohol, ethyl alcohol, iso propyl alcohol, amyl alcohol, ethylene glycol, propylene gly col, glycerine, N-methyl-2-pyrrolidinone, N,N-dimethyl alkylamides, dimethyl sulfoxide, liquid fertilizers and the like. Water is useful as a carrier for the dilution of concen trates.
0049 Suitable solid carriers include but are not limited to talc, pyrophyllite clay, silica, attapulgus clay, kaolin clay, kieselguhr, chalk, diatomaceous earth, lime, calcium carbon ate, bentonite clay, Fuller's earth, cottonseed hulls, wheat flour, soybean flour, pumice, wood flour, walnut shell flour, lignin, cellulose, and the like. 0050. The compositions described herein may further include one or more Surface-active agents. Such surface-ac tive agents can be used in both solid and liquid compositions, and can be designed to be diluted with carrier before appli cation. The Surface-active agents can be anionic, cationic or nonionic in character and can be employed as emulsifying agents, wetting agents, Suspending agents, or for other pur poses. Surfactants which may also be used in the present formulations are described, inter alia, in McCutcheon's Detergents and Emulsifiers Annual, MC Publishing Corp.: Ridgewood, N.J., 1998 and in Encyclopedia of Surfactants, Vol. I-III, Chemical Publishing Co.: New York, 1980-81. Surface-active agents include, but are not limited to salts of alkyl sulfates, such as diethanolammonium lauryl Sulfate; alkylarylsulfonate salts, such as calcium dodecylbenzene Sulfonate; alkylphenol-alkylene oxide addition products, Such as nonylphenol-Cs ethoxylate; alcohol-alkylene oxide addition products, such as tridecyl alcohol-Co ethoxylate; Soaps, such as sodium Stearate; alkylnaphthalene-Sulfonate salts, such as Sodium dibutylnaphthalenesulfonate; dialkyl esters of sulfo Succinate salts, such as sodium di(2-ethylhexyl) SulfoSuccinate; Sorbitol esters, such as Sorbitol oleate; qua ternary amines, such as lauryl trimethylammonium chloride; polyethylene glycol esters offatty acids, such as polyethylene glycol Stearate; block copolymers of ethylene oxide and pro pylene oxide; salts of mono and dialkyl phosphate esters; Vegetable or seed oils such as Soybean oil, rapeseed/canola oil, olive oil, castor oil, Sunflower seed oil, coconut oil, corn oil, cottonseed oil, linseed oil, palm oil, peanut oil, safflower oil, Sesame oil, tung oil and the like; and esters of the above Vegetable oils, e.g., methyl esters. These materials, such as Vegetable or seed oils and their esters, can be used inter changeably as an agricultural adjuvant, as a liquid carrier oras a surface active agent. 0051. Other additives useful in the compositions provided herein include, but are not limited to, compatibilizing agents, antifoam agents, sequestering agents, neutralizing agents and buffers, corrosion inhibitors, dyes, odorants, spreading agents, penetration aids, Sticking agents, dispersing agents, thickening agents, freezing point depressants, antimicrobial agents, and the like. The compositions may also contain other compatible components, for example, other herbicides, plant growth regulants, fungicides, insecticides, and the like and can be formulated with liquid fertilizers or solid, particulate fertilizer carriers such as ammonium nitrate, urea and the like.
0052. The concentration of active ingredients in the com positions described herein is generally from 0.0005 to 98 percent by weight. Additionally, concentrations from 0.0006 to 90 percent by weight can be used. In compositions designed to be employed as concentrates, the active ingredi ents can be present in a concentration from 0.1 to 98 weight percent or from 0.5 to 90 weight percent. Such compositions can be diluted with an inert carrier, such as, for example, water, before application. The diluted compositions usually applied to vegetation or the soil or water adjacent thereto can contain from 0.0006 to 15.0 weight percent active ingredient or from 0.001 to 10.0 weight percent. 0053. The present compositions can be applied to vegeta tion or the soil or water adjacent thereto by the use of con ventional ground or aerial dusters, sprayers, and granule applicators, by addition to irrigation or paddy water, and by other conventional means known to those skilled in the art. 0054 The following Examples are presented to illustrate various aspects of the compositions and methods described herein and should not be construed as limitations to the claims.
EXAMPLES

Example I Evaluation of Postemergence Herbicidal Safening in
Corn (Maize) 0055 Seeds of the desired test plant species were planted in Sun Gro MetroMix 306 planting mixture, which typically Sep. 18, 2014 has a pH of 6.0 to 6.8 and an organic matter content of about 30 percent, in plastic pots with a surface area of 103.2 square centimeters (cm). When required to ensure good germina tion and healthy plants, a fungicide treatment and/or other chemical or physical treatment was applied. The plants were grown for 7-36 days in a greenhouse with an approximate 14 hour photoperiod which was maintained at about 18°C. dur ing the day and 17°C. during the night. Nutrients and water were added on a regular basis and Supplemental lighting was provided with overhead metal halide 1000-Watt lamps as necessary. The plants were employed for testing when they reached the second or third true leaf stage. 0056 Treatments consisted of ester (benzyl) compound of formula (I) (Compound Abenzyl ester) and various safeners alone and in combination. Compound of formula (I) and safener components were applied on active ingredient basis. 0057 For treatments comprised of formulated com pounds, measured amounts of compound of formula (I) were placed individually in 25 mL glass vials and diluted in a volume of 1.25% volume per volume (v/v) Agri-dex crop oil concentrate to obtain stock Solutions. If a test compound did not dissolve readily, the mixture was warmed and/or soni cated. Stock solutions of the formulated safeners were pre pared following the same procedure. Application solutions were prepared by mixing the required amount of each stock Solution and addition of an appropriate Volume of an aqueous mixture of 1.25% v/v of Agri-dex crop oil concentrate to the appropriate final concentrations of application solutions. 0058. For treatments comprised of formulated compound of formula (I) and technical compound of Safeners, weighed amounts of the technical materials were placed individually in 25 mL glass vials and dissolved in a volume of 97:3 V/v acetone/DMSO to obtain stock solutions at the highest safener concentration, and measured amounts of the formu lated compound of formula (I) was placed individually in 25 mL glass vials and diluted in a volume of 1.25% (v/v) Agri dex crop oil concentrate to obtain stock Solutions at the high est concentration. If a test compound did not dissolve readily, the mixture was warmed and/or Sonicated. Application solu tions were prepared by adding an appropriate amount of each stock Solution and diluted to the appropriate final concentra tions with the addition of an appropriate Volume of an aque ous mixture of 1.25% (v/v) Agri-dex crop oil concentrate. 0060. The treated plants and control plants were placed in a greenhouse as described above and watered by Sub-irriga tion to prevent wash-off of the test compounds. After 20-22 days, the condition of the test plants as compared with that of the control plants was determined visually and scored on a scale of 0 to 100 percent where 0 corresponds to no injury and 100 corresponds to complete kill. 0061 Colby's equation was used to determine the herbi cidal effects expected from the mixtures (Colby, S. R. Calcu lation of the synergistic and antagonistic response of herbi cide combinations. Weeds 1967, 15, 20-22.) . 0062. The following equation was used to calculate the expected activity of mixtures containing two active ingredi ents, A and B: Sep. 18, 2014 invention. Various modifications of the compositions and methods in addition to those shown and described herein will become apparent to those skilled in the art and are intended to fall within the scope of the appended claims. Further, while only certain representative combinations of the composition components and method steps disclosed herein are specifi cally discussed in the embodiments above, other combina tions of the composition components and method steps will become apparent to those skilled in the art and also are intended to fall within the scope of the appended claims. Thus a combination of components or method steps may be explic itly mentioned herein; however, other combinations of com ponents and method steps are included, even though not explicitly stated. The term comprising and variations thereof as used herein is used synonymously with the term including and variations thereof and are open, non-limiting terms. 1. A safened herbicidal composition for use in corn com prising a herbicidally effective amount of (a) a compound of the formula (I) (I) or an agriculturally acceptable salt or ester thereof and (b) a safener or a compatible herbicide capable of Safening.
2. The composition of claim 1, wherein (a) is a Calkyl or benzyl ester of compound (I).
3. The composition of claim 2, wherein (a) is a n-butyl or benzyl ester of compound (I).
4. The composition of claim 1, wherein (b) is AD67, ben Zenesulfonamide, benoxacor, N-(aminocarbonyl)-2-chlo robenzenesulfonamide (2-CBSU), daimuron, dichlormid, dichloroacetamide, dicyclonon, fenchlorazole-ethyl, fenclo rim, fluxofenim, furilazole, isoxadifen-ethyl, mefenpyr-di ethyl, naphthopyranone, naphthalic anhydride (NA), Oxa betrinil. Oxime, phenylpyrimidine, phenylurea, a chemical from the quinolinyloxyacetate family of chemicals, or agri culturally acceptable salts, esters, or mixtures thereof.
5. The composition of claim 4, wherein the chemical from the quinolinyloxyacetate family of chemicals is cloquintocet acid, cloquintocet mexyl, cloquintocet triisopropylamine, or cloquintocet dimethylamine.
6. The composition of claim 4, wherein the chemical from the quinolinyloxyacetate family of chemicals is cloquintocet meXyl.
7. The composition of claim 1, wherein (a) is an agricul turally acceptable benzyl ester of the compound of formula (I) and (b) is benoxacor, N-(aminocarbonyl)-2-chlorobenze nesulfonamide (2-CBSU), cloquintocet mexyl, daimuron, dichlormid, dicyclonon, fluxofenim, furilazole, isoxadifen ethyl, mefenpyr-diethyl, naphthalic anhydride (NA), oxa betrinil, or mixtures thereof.
